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£ 1^ -S- ^"^^ ^^Hl» H-El-xfl^ TFTSl sg^s. 

£ 3-8: ^ ^^^q -a^r^-i- H-Ef^flfe LCDS] ^^s.. 

H 5^ -S- ^'g^ ^a^H* M-Bl-iflfeTFTfil ^^S.. 

S. 6-S: #2fl^ TFTSl 

S. 7-& ^2flSl LCD^i) i&^JE. 

1 : ^'^^^ 7]% 

2 : Tflcle 

4 i^-i^f- 

5 : 

6 : 

7 : ^11 

8 : ^S.^ 
12 : #?>^ 
15: ^S^^^ 
16 : iAl 

-S- ^liSl-^* T^alt!- H^^^libE^ (Thin Film Transistor, ^IS} ""tfTj 2^-31 ^'^) ^ ^ TFT* ^i^^ 

ol^t!- o^;g 5. A] (Liquid Crystal Display, r lqdj e^-jT. ofl 

fle, «. DflEs^^ LCDS! ^-S- s.el-oitf| 4i;^> ^-g- 4i^>S.>H 4^=^ -Mel^^* -^-§^#^^^1 o]^ 

?!:TFTS1 7fl^ol ^^s\ji ojc^.. 

o]*}'^ TFT-1- ^wltb LCD «1| tfl«|) -^i^SV^acI-. 
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S. 6o)l ^^S] ^±^S] TFTS] 3§^£.-l- M-H^iflJl, £. 7o\] TFT* LCD^ £. 6 C-C ^^fl n^-€- 

s.'H a*!-^ ^eoi) ^^15) <H ^jL, zi ifciiife- a^i ^=-ofl ^#s|<h ^jc).. 

*H ^^^^ ±M5) ^ ^ell^(6)<^l -a^l^'H 91^. 
ZL^Jl, TflolE ^<a5^-(3), ^-^f^(4) ^ ^M3i1(8) ^^ofl, SiOg^O), SiNeKlO) ^ SiOa^ll)^ ^AS. 

4i>i(5)<Hl cfl-g-ti- ■¥1^1<^1 ^^^«>Ji, Jf-sfl ^alltKS)^ ^i^Ht!: ITO (Indium Thin Oxide)S. 

^^(14)* ^^(16)* ^^^^(15) -a-'HI ^^tbt^. 

<=1^7ll TFTl- ^al^ ^-a^^ 7)^(1) « ol 7l:sa-(lH cfl^t!- ^(.S.^ ^S^)^ ^Blt!- tfl^ 71^(17) 

s\ ^:g. ^3l-;Hl(18H Sl«fl ^^«V:il, -^^ofl °!j^(l9)^ 

n^r-il, oja^^ ^ej|o^ -pFTSl ^aoflAi^, ^s|-a1o)] ^^55}^ ig-g- ^a|-7fls.-?-Eisl l-^i- afe l-^l- o]^, 
^n(l5M ^e]-^ -5^^(19) iflfil B£^ o]^, EEfe 'a-S-^7> ^o.^ ^J-i(20)# -i-tll s^-^^-^el ^ 

^^^^(15) K^o] ^bI-S njTll ^^^^(15) SE^ f':?}-B]-(i2) z^-z^S) ^S] ^^^o^M ^^o] ^-'S^t^. 

=1- ^^^], TFT^fl "-^ ^ll^(back channeDo] ^^^5l<H Hle|JL, TFTfil <a;^l^l ^"g-ol a^^cl-fe ^^-^l $X9i^. 

atb, o] TFTl- LCD<i ol-g-^ oflA^s, TFT^ ^J7j)^l ^g-g-ol ^7H>fe ^Shs}-^ TFT^ ^: ^^7} pq^} 

n-^ ^±7} «^i4^ ^-^o] ^^ss>i, HVcfls. ^jTii^i ^-a-oi ^v^*>^ 'a-*j=^^ ^^*]-^ ^fl-7> #7i-*>o.^ 

^"^-a:, ^^71^ ^Efls) ^-arSM <>1^<H^I ^^S., TFT ^s] jg^^B]- afe ^^rH}-^ 

S.-^), <a7))Al ^<a-ol <a:^^TFT, S ^d^Al^Uira ^6^^^ ^<q^ ^y]^ s.^]^ SZfeLCD# 

-g- »^^$] TFT^, 7l:& Aj-o,] TflojE TflolE ;toc|B|_ ^fl^^ zp.ul^v Cf^Tg ^Sl^Hj-, ol ^11^ Aj-o)l ^^]^ 

f'^S^, dti ^^2)- ^ ^A-lrflS ^Hl?}- «VoV E ^A-^ , 

Et!:, ^^S] LCD^, -S-^^ ^^s}- E^;;^)^E^s. ^al^ ^olcf. 
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S. lofl ^ ^igs] TFT^ sa^S.-!- M-EftflJL. £. 2<fl S. l^^ A-A^ofl ^ci-^S.* M-Hl-'^c)-. 

H 2ol| H>-q. -^"3 -S-el. -¥-^^21 -8-21 ^^S. <»1^<H^1^ ^Si^ 7l^(l) -a-ofl. Cr, Mo f-Sl jil-8-^ ^#-2. 

^ ^-^f^(4Hfe, TflolE ^^(2) ^ll!i(7)i|-, =L ^lt^(7)sl <g:^<>Il ol^ ^^3£|<H n^i^ i^(5) ?J H.efl^(6)ol 

^mm ^<^]^, i>.(5) ^ =5ii^(6)i- nflo^ ^<a^i°ii, ^^(7)«>ii oi^oi E.<H7W ^£.-3. ^11^(7)^ 

n>^3Sl 5>fe Si02S{-°-S. ol^<H^lfe iS3l(8)7V -M^l^cf. 

zielji, TJlolE ^o^^(3), W*(4) ^ :±iSiil(8) -y-sl ^^ofl, Si02«l-(9), SiN^(lO) ^ SiOg^dl)^ ^^S. 

*^^(12)* ^^^c)-. at!: =5lltl(6)»11 cn-§-sM ^ #^^(12)ofl ^^It! Al ^e11?l 

^^(13)^ ^^^fVi^. ^5l31 ^^^] Oil* 1-^ -H-71 ol^ol^m 5g^S|-^(15)^ ol ^^Sl-Bl-(15)S1 ± 

^i5)<^] tfl-l-tb^^H ^^*>J1, 4ii(5H ^^tblTO f-fil ^llfiS. ol^<H^ ^^(14)# ^ 

°1 ^41, a^l ^^(16)^ £ 1 ^ £ 2"^ «Vi^- ^^S. ^ma)* ^S.^ ^^i^o] oj,t\.. 

^4-71- wj.;,]^ ^7]. o|ol «i) ^il^o^ ^AJ^ ^ o^cf. ^, TFT^l '^J^^] ^^^-Q: <il:^Al^ ^ 

SEt!-, zl- S^l ^'^--8: i^l «^«<>l|Al ^<a«>7l xqi^<Hl Hl^ K^] vflsl <Hi^ ^4i(<^l# 1-^ 

^^)^ TFTS. tti iifl^oi ^.«^7fl z^-^Al sflii ^^611 ^^1^ JEAl 

SE, 'S-'t-^ TFT« LCD^ll -^l^t!- ^-?-«>l), S. 3-^ S.^-]^ v}^ ^o] TFTS] ^2:^, ^i-^^ H 2o11 7l7ll^ v}^ ^o] 
^^21 sg^^B}- Aj-o)) Mfl^lt!: TFT ^3:0)j7, SEtt LCDS! TFT» ^^^J 7l^(l)2|- o] 7] 

ft(l)<fl tfltg= 7l^(i7)si ^-g- ^^;i(l(i8H ^a^e>3l, <9= 7i^(i, 17)<»11 ^=-<hi «^=a(19) 

€ TFT# o]^^}7] nfl^ofl, fl^ ^^fil ^4iAl5^ ^ ifloflAl ^^tb i1-7lsl iA]^ LCD^ ^ Si 

^. 

<^12 -M>^l"i> 

£ 4011 ^'gsl ;*112 ^Alc^l^l TFT^ 3g^S.* i4H}ifljl, £. 5°jl S. 4^ B-B n)-^ 

£ soil -M'^H^ TFTSl ^ll ^^Hofl S.'<\^ %-t}:na2M^]^ ^2:^4 -^"S*}!^. 
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(13)ol ^-HS. >ifl^(7)# ms.^ acl-fe ^<*li^. 
:iz.El:ii, Jg^^B]-(i5) ^ ^^(16)^ ^^*><^ TFT7> ^-^^cf. 

olAj-o.^«.Bi, ifls] ^-g- :^V^o.s-^Ei ;5l<at!: ^^<=>] Jg^^^(15) S^-H) -?-S}-*> 

^^ol ^Ag«ii£.^ ^ll'i(7)* ^^^^ Sell^ ^^(13H ^:^^il2)<^ ^^o] 'Jj-^m 

«! ^ll^s] -^^m ^7> Xl"^. 

a^, ^efl-a ^^o.s i^l <S^<^-«-i -^-e^VS-S. al^ a^l <Hi, s.;^^ s.^ 

Sfl^ ^m)2l TFToll ^^ofl Sltb ^ll^o] ^^5*}7fl slSi^Jl SIIS., zi- SA] ^^ofl^ ^fl^ ^^ofl 
^^<*1 ?l7>i|7l ifll^ofl, >g£si «J| ^fl^oi ^^jsis-s. ifloHAi H-7lsi a^is. l- ^ 

^, TFTsi <a7flAi ^"a-^ ^ 5a7i i^^oii, a^i 3^1^^^ ^ vfloj^i^ ^^.s] ^-g-* :?}-jiai^ ^ sicf. 
AH sisfl ^^a^^-^, ^11^(7) dtit ^^(14)* -a^^m ^-a^ds. #4. ^ ^, a^"-! ^^(i6)'a:, ais. «»i^<h^i 

a. ^ -^Al<4|fil TFT* LCD'fl ^-f^ T^^^, *^ aofl LCD« ^^^^ TFT* £. 4<H| 3E.a1^ 

TFTS t||;*fl^^2:Olt^. 

SE^. -^^^ •a-^l'fl'^'^lfe LCD^ KM <msH TFT»fl tfl«|| -^'351^1^, ^'S-e: tb'gslfe ^^l 

ZL nflfe, ITO ^S] TFT 'S-fil ^ofl ^^Ittcf. o] nflsl ITO ^^fe #S.^o]sl.£ ^ji, cflig: 7] 

'>i)S.. TFTS}- d>^7>;^]S. TFTi^ <g;^l^l ^:S\-7} §io1;^ Sa] -rg^oHiq zj- a1s^# th^^^ 

s. ^ sa-e-as., <9^^ KM9 ^ sa^^. 

-g- ^"^^1 ^^^}o]]M ^-i- «j-^m si^H-s., isfl'i s^s^ 6^;^]oi| sit!- ^^1^1 ^ 

^€ TFT* ^ -^sl ^'■^Al^ ^ ifloflAi 50^^!: it7lsl JLAl* Sife LCD* ^ 
(57) ^=f-^^^ 

^•a-^ 7]^ Aj-ofl, TflolE Tiioie ^flxfl^ s.^^ ^el^^, n^^S- ^"4 -y-ofl ^^Itf- ^<?1^, 

f'^'a^-, S^l"?! ^ ^'S $^V^-5-^ -M.^ 7)1 01^(5011001 gate)^ ^vn}- e ^;;^i 

itE|S.Al, 

^ 5fl\iol ^57lfe '3-^lS>7l Aj.71 ^e,]oi ^ oli, t!:^ ^^^^1 ^7l 

^slsDVsi >a-^o.^ "S^J-sV^, Tll^l E >a-7l nl-^>a ^elS^-i- AMoq ^7] ±.^1 5£fe ;S 

^^1-^ HVcfl^o)! ^^ls|cH ^-a- s.;^ 0:S sfe 
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^^•^ 4. 

7]^^ Hia^i^i^Ei# i^*>^ a^i ^^i. 

J£^l 
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